FH5304

rceCMCU

28V/2.5A Withstand Voltage Buck Li-Battery Switch Charger

Description

FH5304 is a 2.5A lithium-ion battery charger for 5.0V AC
adapter. It is a synchronous buck converter with a fixed
frequency of 550kHz. It has a charging efficiency of more
than 90% and a very small calorific value.

FH5304 integrates 28.0V high-voltage devices, which can
effectively prevent chip is damaged by surge voltage or
incorrect connection of high-voltage adapter, and has high
security. The FH5304 includes a complete charging
termination circuit, automatic recharging and a 4.2V preset
charging voltage with an accuracy of £1%. The FH5304
has many functions, such as anti back filling protection,
output short circuit protection, chip and battery temperature
protection.

FHS5304 is packaged in a miniaturized DFN3x3-10L
package, which requires only a small number of peripheral
components and a very small area of PCB board. Therefore,
FH5304 can be embedded in various handheld applications
as an efficient charger for large capacity batteries.

Device Information (1)

PART NUMBER PACKAGE BODY SIZE (NOM)

FH5304 DFN (10L) 3.00mm x 3.00mm

(1) For all available packages, see the orderable addendum at the end of the data
sheet.

Typical Application
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Figurel. FH5304 Typical Application Circuit

PRELIMINARY DATASHEET

Key Features

e The highest withstand voltage can reach 28.0V
e 6.3V input over voltage protection(OVP)

e Fixed switching frequency of 550kHz

e Output efficiency of more than 90%

o Maximum adjustable output current of 2.5A

e Automatic identification of input current and
adaptive adapter

e There is no need to prevent reverse current diode

e No external power MOS transistor or freewheeling
diode is required

e 4.2V charging voltage with accuracy of +1%

e [t can withstand 28.0V high voltage charging state dual
indication output

e Shutdown current is only 20uA

e 2.9V trickle charging

e Soft-start limits surge current

e Battery temperature monitoring function(NTC)

e Output short circuit protection function(OCP)

e Package type: DFN3*3-10L

Applications
e Electronic cigarette e MP3 and MP4 players
e Power tools e Electronic dictionary

e Digital camera

e Portable equipment, various chargers

Complete Charge Cycle
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. .o PRELIMINARY DATASHEET
Pin Description
PIN Symbol Function
(TOP VIEW) ,
1 VIN Input power terminal
{ ]
o SR R 2 VGC Internal drive clamp end
VIN| 1 } L b 10 | LX
P S ! r--- 3 NCHRG Battery charging indicating terminal
vGe| 2 o ! 19 | GND
o a ' r::- 4 NSTDBY Battery charging completion indicator
NCHRG | 3 | | Z 18 |vs
T = | r'_'_'_' 5 NCE Enable control terminal
40 | 1 7
NSTDBY | 2 1 i E i J BAT 6 NTC Battery temperature detection input
i s
L) NI (R — 'S} NTC 7 BAT Battery voltage detection terminal
8 VS Battery current detection terminal
DFN3*3-10L

9 GND Land

Figure 2. FH5304 pin package 10 LX Switch end

PIN Configuration

VIN (PIN 1): Input voltage terminal, the maximum withstand voltage of this terminal is 28V, and the charging working voltage
is 4.2 ~6.0V.

VGC (PIN 2): Gate voltage clamp of internal driving tube, and a capacitance of 0.1uF is connected between this end and VIN.

NCHRG (PIN 3): State of charge indication terminal. When the charger charges the battery, the pin is pulled to the low level by

the internal switch, indicating that the charging is in progress, otherwise the pin is in the high resistance state.

NSTDBY (PIN 4): Charging completion indication terminal. When the battery charging is completed, the pin is pulled to the low

level by the internal switch, indicating that the charging is completed; otherwise, the pin is in the high resistance state.

NCE (PIN 5): Enable control terminal. The input low level will make the chip in the normal working state; the input high level
will make the chip in the charging forbidden state. NCE pin can be driven by TTL level or CMOS level.

NTC (PIN 6): Battery temperature detection input. Connect the pin to the output terminal of the NTC sensor of the battery.
If the voltage of NTC pin is less than 180mv or greater than 1.35v, it means that the battery temperature is too high or too low,
and charging is suspended. If the NTC is suspended, the battery temperature detection function is cancelled and other charging

functions are normal.
BAT (PIN 7): Battery voltage detection terminal. When the charging is stopped, the leakage current of bat pin is less than 3uA.

VS (PIN 8): Battery current detection terminal. A high-precision milliohm resistor Rs is connected between this terminal and bat,

which is used to set the charging current during fast charging. The calculation formulais Igat = 0.0667 / Rs (A)

GND (PIN 9): Power ground. The GND terminal must be reliably connected with the heat sink at the bottom of the chip and the
copper laying on the PCB board.

LX (PIN 10): Built in power MOSFET connection point. LX is the current output terminal of FH5304, which is connected with

external inductance as the input of battery charging current.
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PRELIMINARY DATASHEET

FH5304

PACKAGE OUTLINE

Type: DFN3x3-10L
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TOP VIEW BOTTOM VIEW
Dimensions In Millimeters Dimensions In Inches
Symbol
Min Max Min Max
A I A 0.700/0.800 0.800/0.900 0.028/0.031 0.031/0.035
L [ T[] 1 [ A3 Al 0.000 0.050 0.000 0.002
Al
T ' T A3 0.203REF 0.008REF
D 2.924 3.076 0.115 0.121
SIDE VIEW
E 2.924 3.076 0.115 0.121
DI 2.300 2.500 0.091 0.098
El 1.600 1.800 0.063 0.071
k 0.200MIN 0.008MIN
b 0.200 ‘ 0.300 0.008 ‘ 0.012
¢ 0.500TYP 0.020TYP
L 0.324 ‘ 0.476 0.013 ‘ 0.019
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PRELIMINARY DATASHEET
Operating
Part Number Input Voltage Features Package Type Top Mark SPQ
Temperature

® Buck li-ion battery charger

o Vilog: 4.2V(x1%)
FH5304

FH5304D10 ~28.0V o Fixed switching frequency: 550kHz | -40°C to +85°C | DFN3.0*3.0-10L 5000EA/Reel

YWL

e Output current: 2.5A(adj.)

® 2.9V trickle charging

Note:

»  FH5304 devices are Pb-free and RoHs compliant.

»  The surface prints of our semiconductor devices are subject to change during the production process and do not involve changes in
electrical parameters, and we will not separately state the notice.
If you have any other custom purchase needs, please contact our sales department.

FOCMCU Inc. reserves the right to amend and legally interpret the electrical parameters of this chip device. (http://www.fordevices.com)

Device Name: DFN3*3-10L

FH5304 —» FH5304: Device Name

YWL —» YY MM LL: Date Code
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ESD damage can range from subtle performance degradation
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to complete device failure. Precision integrated circuits may Documents #N Software
be more susceptible to damage because very small parametric
. . . Support &
changes <.:ou1d cause the device not to meet its published Community
specifications.
CAUTION Pb RoHS

\/\, STATIC SENSITIVE A
DEVICES =
NOte \lj NOT TO BE HANDLED m ﬁ S :
BY UNAUTHORISED Free Compliant

PERSONNEL

» The information described herein is subject to change without notice.

» ForDevices Inc. is not responsible for any problems caused by circuits or diagrams described herein whose related industrial properties,
patents, or other rights belong to third parties. The application circuit examples explain typical applications of the products, and do not
guarantee the success of any specific mass-production design.

Inc. is strictly prohibited.

» The products described herein cannot be used as part of any device or equipment affecting the human body, such as exercise equipment,
medical equipment, security systems, gas equipment, or any apparatus installed in airplanes and other vehicles, without prior written
permission of ForDevices Inc.

» Although ForDevices Inc. exerts the greatest possible effort to ensure high quality and reliability, the failure or malfunction of
semiconductor products may occur. The user of these products should therefore give thorough consideration to safety design, including
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| redundancy, fire-prevention measures, and malfunction prevention, to prevent any accidents, fires, or community damage that may ensue.

A Update by Apr.2021
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